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o cTecn Fermi instruments

Large Area Telescope (LAT):

« 20 MeV - >300 GeV (including
unexplored region 10-100 GeV)

» 2.4 sr FoV (scans entire sky every
~3hrs)

Gamma-ray Burst Monitor (GBM)
* 8 keV - 40 MeV

* views entire unocculted sky

« Large leap in all key capabilities, transforming our knowledge
of the gamma-ray universe. Great discovery potential.
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« Operations continue to be very smooth, thanks to an outstanding
Flight Ops Team and great cooperation across the mission.

100 Billion LAT Triggers

Science ops First Fermi
begin Symposium
GBM Data LAT Data
Release Release
2009  c¢yclet Cycle 2 2010
June 11 Aug Feb July Nov Jan
First Light Bright Source List First LAT Catalog
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S The Large Area Telescope
Si Tracker
pitch = 228 um Y, ACD
8.8 x 10° channels | / segmented
18 planes : scintillator tiles

Csl Calorimeter =y,

hodoscopic array (8 layers)

6.1 x 103 channels

LAT. 4 x 4 modular array

3000 kg, 650 W
20 MeV — 300 GeV
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A Operations and observing modes

100 Sec 1 Day

LAT sensitivity on 4
different timescales:

100 s, 2 orbits (2x96
2 Orbits 1 Year

e mins), 1 day and 1 year
L e ————y
. " 10°®

« Almost all observations in survey mode - the LAT observes the entire sky

every two orbits (~3 hours), each point on the sky receives ~30 mins
exposure during this time.

— 35 deg rocking angle to September 2, 50 deg after
« 39 ARRs as of March 10 2010

— 5 hour pointed mode observations in response to bright GBM detected
GRB

 LAT Calibrations (13 hours), Engineering (5 days)
— Very high ontime!
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Flux > 100 MeV ( phot cm? s1)
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PSF P6_V3_DIFFUSE for normal incidence
- mmanats e e e v — v vy

* Current response functions: 3 T
Pass 6 V3 ; — P:l;:::: back
10 s, PSFOS, fomt
— updated post-launch to § - EEEEESE‘T :
include on-orbit, rate- : | ]
dependent inefficiency : ol
» Point spread function § S
— Very energy dependent 3E ~
— Little variation over FOV o B
- Effective Area = 19 nargy ev) ' 10
— Peak >8000 cm”?2 on-axis ":83&'? NI I WYL o Botwnl e <
— Increases rapidly above :: —tront
100 Mev - ~ooo: =~ fotal
— Plateaus above ~1 GeV 5 6000
« Energy dispersion i
— E/E<0.15 (68% containment) £ .
— Small compared to energy 20005
range 1000

N R T, 10
Energy (MeV)

<http://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/Cicerone LAT IRFs/>



s crmd LAT Data Latency

Typical turnaround is less than 10 hours (time to get data off
spacecraft, processed and back to FSSC)



PO

Tl Data Releases

' S;\.'!Ct,' Telesc ope

« Beginning of science operations: GBM data + LAT high level
data from start of science operations

 Feb 6, 2009: LAT bright source list, first LAT analysis software

release
 Aug 25, 2009: low level LAT data, second LAT analysis
SOftwa re release | | Querl‘y Stats il‘or snE_mla_netadatla_Ps
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Link to all-sky
« ~400 queries in first E=r ||l files made

day, many requesting
the entire dataset.

* Made link to weekly
all-sky files more

obvious (so number of l | -
queries dropped) “m“% W J '
ﬂw - JH%M”‘ lm o Il B Hm.Jﬂm{HﬂwM.

;]
2] 80 160 120 146 160 180
bin (1 hours}

1 available
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Weekend

Nunber of Queries
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Number of Gamma-rays

How many gammas?

cos-8 EGRET

—

1967 1972 1975 1991 2008



Transients and Variability

— >14 LAT GRBs, flaring AGN, X-
ray binaries and microquasars,
unidentified flares

— Still waiting for solar flares
Pulsars

— Discovery, timing, phase
profile and spectral studies

Imaging
— Resolving large supernova
remnants and nearby galaxies
Catalogs

— ldentifying LAT sources
through spatial, spectral and
timing features

— Characterizing gamma-ray
populations

Diffuse emission and cosmic rays
Dark matter and new physics
searches

Flux (E>200MeV) 10° ph cm?s™!
I

LAT Science - Very Broad!
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AGN

AGN-Blazar

AGN-Non Blazar

No Assoclation

Possible Association with SNR and PWN
Possible confusion with Galactic diffuse emissi
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Fermi GBM views entire unocculted sky
Nal: 8 keV - 1 MeV
BGO: 200 keV - 40 MeV
« Fermi GBM + LAT covers >7 decades in
energy (8 keV to > 300 GeV)

* Both LAT and GBM can independently

trigger
) "Typical" Prompt GRB Spectrum
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“mermi GBM triggers by week

*GRBs *Particles ®*TGFs SGRs " Other

7 USA (MSFC, UAH,

o LANL) and

s0 Germany (MPE)

- Pl - Bill Paciesas (UAH)
I Co-Pl - Jochen Greiner

(MPE)
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Since July 2008, GBM has detected over 400 GRB (250/year c.f. 200/
year predicted)

— Benefited from flexible onboard triggering algorithms
Also 4 SGRs, >10 terrestrial gamma-ray flashes, 2 solar flares.

Fall 2009 flight software updates improve reliability of autonomous
repoint requests (more reliably points LAT to only bright GRB)
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GBM - not just transients

S Vela X-1
s ummanv.mm.-\aeovtmrmen(uputu‘,;( v B 3.5285~ ' ¥ * i
_ C s ; gt ]
N i 4, % ¢oo
E 3.5280 *?: %% ? %l efé % z
z E % ]
I N
g 35275~ ¢4, 3 N
GBM Accreting Pulsar Histories g § }& % § ]
: ; 3 <
E«m\hﬂm Ill(dtg)bll(dtg) For cach source we plot the history of pulse 35270 t i% -
Wﬂi . M4 u» frequency and pulsed flux messured using the ]
|Her X1 3320 3730 Fermi Gamma-Ray Burst Monitor (GBM) Nal E ¢ E
Crp X4 S0l Aat detectors. For these measurements we use the x E G
v T : CTIME data which normally has 0.256 5 time T 3F % ¢ 3
EXO0 20304375 1715 124 bins, and cight energy channels. Oulmbns 2% E = °, -3
[V0332+53 14608 219 soemally uses chanoels | (12 S%E 3t . " o Gerd
(0535426 (18150 -2.64 g ierals sed B3 E el o0 o0 Seo® %t Tetoe 4 028 3
1 ¢ [ \mﬂmmwm razging from one x £ E oo ¢ °® N e ° E
IMXEB 0630072 220.-2?_. L 10 four days, For elipsing systems cach egress 10 ﬁ 1E gg;": 4;0 0094; 4 ;0{:,0 9900 o s% 9, E
[Vl X1 [ [ ingress interval is divide into an inlegral number - E @ ° s34 £ E
[Swift 0S13.4-6547 27599 -34.55 dmuw‘;;mnn:mnﬁum of . ; "
= during the eclipse. The measured frequencics 54700 54800 54900 55000 55100
GROJIOS.S7 25300 -1.80 ki ier Time (MJD)
" / are baryoeatered. For sources where the binary
(A 1118-615 29250 090 cebit Is known the frequencics are coerected for
K-mx.} 29210 030 the bimary motion. The RM.S. pulsed fux is
1 2 given ia the energy band that the pulse search
KX X2 = ;‘;‘:: ‘?3'0;9 was made. This uscally includes only the first
KU 1626-67 ¥ T and second harmonics, These results are
WIS poA2 216 preliminary. Please coatact Mark Fiagss for GBM team have made
DAD 1657415 4440 D31 furthes information.

non-GRB high level

Please return to GEM Scicnce oc the GLAST Burst Monitor or the Gamuma Ray Astrophysics Home Page.

data/results available.

Maodificazion dase: 06 Jal, 2009

Aathor Valong Connssghtin

Available on the FSSC website
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Conclusions

Fermi observatory and instruments are operating very well

Extremely broad science capabilities and many opportunities
to contribute

Variety of public data products available
Lots of great science to come!

<fermi.gsfc.nasa.gov>
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